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AMENOMFIVT^g Tn t he CI AIVIQ 

Claim 1 (cun-emly amended): In a plasma processing system, a method of determining the 
temperature of a substrate, comprising: 

positioning said substrate on a substrate support structure, wherein said substrate support 
structure includes a chuck; 

introducitig a heat transfer ua.. h^nv.^ . ^id s..h.rr.tP .ry ^ 

creating a temperature calibration curve for said substrate, said temperature calibration 
curve bemg created by measuring at least a first substrate temperature with an electromagnetic 
measunng device, and rneasunng a first chuck temperature with a physical measuring device in 
thermal contact with said chuck during a first isothettnal state of said substrate and said chuck, in 
the absence of a plasma in said plasma processing system; 

employing a measurement from said electromagnetic measurement device and said 
temperature calibration cur^'e to determine a temperature of said substrate during plasma 
processing, wherein said plasma is generated in said plasma processing system. 

Claim 2 (Original): The method of claim 1. further mcludmg the step of measunng a second 
substrate temperature with said electromagnetic measuring device, and measuring a second 
chuck temperature with said physical measuring device during a second isothermal state. 

Claim 3 (original): TTie method of claim 1. wherein said substrate is positioned between said 
plasma and said electromagnetic measuring device. 

Claim 4 (origmal): The method of claim 1. wherein said substrate support structure further 
comprises said physical temperature measuring device. 

Claim 5 (original): The method of claim I, where said electromagnetic measuring device 
compnses a narrow-band pyrometer. 

Claim 6 (original): "n^e method of claim 1. where said electromagnetic measuring device 
comprises a monochrometer. 
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Claim 7 (original): The method of claim 1, where said electromagnetic measuring device 
comprises a grating. 

Claim 8 (original): The method of claim K where said electromagnetic measuring device 
comprises a band pass optical fiher. 

Claim 9 (onginal): Th. method of cla.ni 1. wherein said physical temperature measuring device 
is a thermocouple device. 

aaim 10 (previously presented): The method of claim 1. wherein said substrate is a wafer. 
Claim II (original): Themefliodofclaiml, wherein said substrate is a glass panel. 

Claim 12 (previously presented): 'l-he method of claim 1, wherein said measurement comprises a 
value in an Infrared spectrum. 

Cbim 13 (previously presented): The method of claim 1. wherein said plasma processing 
system comprises a chemical vapor deposition system. 

Claim 14 (previously presented): The method of claim 1. wherein said plasma proces.sing 
system comprises a plasma enhanced chemical vapor deposition system. 

Claim 15 (previously presented): The method of cla.m I. wherein said plasma processing 
system comprises a physical vapor deposition system. 

Claim 16 (original): The method of claim 1. wherein said plasma prt>cessing gas includes 
Carbon. 



Claim ]7(original): The method of claim I. wherein said plasma processing gas includes 
Hydrogen. 
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Claim 1 8 (original): The method of claim 1 , wherein said plasma processing gas includes 
Fluorine. 

Claim 1 9 (Original): The method of claim 1. wherein said plasma processing gas includes 

Nitrogen. 

Claim 20 (original): lT.e method of claim I, wherein said plasma processing gas includes 

Oxygen. 

Claim 21 (original): The method of claim 1. wherein said plasma processing gas includes 
Argon. 

Claim 22 (original): TTxe method of claim I. wherein sa,d plasma processmg gas includes 
Xenon. 

Claim 23 (original): The method of claim 1. wherein said plasma processing gas includes 
Helium. 

Claim 24 (original):. The method of claim I. wherein said plasma processing gas includes Sulfur. 

Claim 25 (currently amended): Jn a plasma processing system, an apparatus for determining the 
temperature of a substrate, comprising: 

a-means of positionmg said substrate on a substrate support structure, wherein said 
substrate support structure includes a chuck; 

me^s of inlrnduring a heat transfer t>HS between ..M cKc ^ate ^nH ...^ .^i^.U; 

ft-mcans of creating a temperature calibration curve for said substrate, said temperature 
cabbiation curve being created by measuring at least a first substrate temperature with an 
electromagnetic measuring device, and measuring a first chuck temperature w.th a physical 
tneasuring device in thermal contact with said chuck during a first isothermal state of said 
substrate and said chuck, in the absence of a plasma in said plasma processing system- 
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a-means of employing a measurement from said electromagnetic measurement device and 
sa.d .empemure calibration curve to detem^ne a tempe^ture of said substrate during plasma 
processing, wherein said plasma is generated in said plasma processing system. 

Claim 26 (ong.nal): The apparatus of claim 25. further including a means of measuring a second 
substrate temperature with said electromagnetic measuring device, and measuring a second 
chuck temperature with said physical measuring device during a second isothermal stale. 

Claim 27 (origmal): I^he apparatus of cla>m 25, whcrem said substrate is positioned between 
said plasma and said electromagnetic measuring device. 

Claim 28 (original): The apparatus of claim 25, wherein said substrate support structure further 
compnses said physical temperature measuring device. 

Claim 29 (original): The apparatus of claim 25. where said electromagnetic measuring device 
compnses a narrow-band pyrometer. 

Claim 30 (original): ITtc appan^tus of claim 25. where said elect^magnetic measuring device 
comprises a monochrometcr. 

Claim 3 1 (Original): T^. apparatus of claim 25. where said electromagnetic measuring device 

comprises a grating. 

Claim 32 (onginal): The apparatus of claim 25. where said electromagnetic measuring device 
compnses a band pass optical fiher. 

Claim 33 (original): TTxe apparatus of claim 25, wherein said physical temperamr. measunng 
device is a thermocouple device. ^ 

Claim 34 (previously presented): ITte apparatus of claim 25, wherein said substrate is a wafer. 
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Claim 35 (orig,nal): The apparatus of claim 25. wherein said substrate is a glass panel. 

Claim 36 (previously presented): The appa^tus of claim 25. wherein said measurement 
comprises a value in an Infrared spectrum. 

C^m 37 (pr^vio^l, p„„med,: The apparatus „f „a,„ 2,, 

sysltm comprises a chemital vapor deposiiionsyslem. . 

Clai,., 38 (previously pr.sen,„,). ITrc apparalu. ofcUin, 25. where, s»d pto» pr»=«si„. 
sjsrem comprise, a plasnui enhanced chemical vapor dep»,i.ion system. 

a.™ 39 (previously p,«eme<,>: The apparahrs orCam, 25, wherein said plasn™ processin, 
system comprises a phyaoal vapor deposliion system. * 

C2«(.nginaO.,,,eappar.».„fc^im„.„her,i»s.idp,asm.pr„cessin,^i„.,^ 

C^«(ori«ina,,:Theappa«,usofcUim25,whe.^.,saidp,^^ 

'^'~°^""'"">"'«™-'<'P'--~SSasinc,ad.s 
CU™«(orig,.,.,,: n^eapparan.^ 

C.^«<ori^„a.>: T^eappamrusofcUim 25. wherel,. said p,as,» processing gas mCudes 
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aa..46(o„gi„al):Theapparat^^ 
C,ai.^47(on^„a0:71.app^^^^ 

Claim 48 (ongi^a.): Tl.e apparatus of cia.. 25, where. sa.d p.as™ processing gas includes 

Clain, 49 (oHgina,): In a p,asn« processing system, a method ^ 
a substrale dunng plasma processing, comprising: 

creating a mathematical model relating tempemure changes of sa.d substrate to optical 
properties changes of said substrate, including 

a) positioning said substrate on a substrate support structure of said plasma 
pn,cessmg system, ^vherein said substmte support structure includes a chuck 

b) mtroducing a heat transfer gas between said substrate and said chuck 

c) allo^v•,ng said substrate and said chuck to come to thermal equilibration 

at which time said chuck temperature is measured usmg a contact measurement ' 
technique, 

d) directing electromagnetic radiation of known spectral composition onto 
a surface of said substrate, 

e) obtaining first electromagnetic energy measurement, said first 
electromagnetic energy measuremem measuring tlrst electromagnetic energy 
reflected fiom said surface of said substrate responsive to said directing. 

f) employing said chuck temperature measured using said contact 
measurement technique and said firs, electromagnetic en<.gy measurement to 
create said mathematical model; and 

calculating said tempe.ature of said substrate during said plasma processmg. mciuding 
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obtaining second electromagnetic energy measurement, said second 
electromagnetic energy measurement measuring second electromagnetic energy 
reflected from said surface of said substrate during said plasma processing, and 

employing, using a digital computer, said chuck temperature measured 
using said contact measurement technique, said first electromagnetic energy 
measurement, said second electromagnetic energy measurement, and said 
mathematical model to perform said calculating said temperature of said substrate 
during said plasma processing. 



I 
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